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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl IO OHOJOTUH TEOPETHUYECKYIO OCHOBY IS
OIpEJENIEHNs TOIX0I0B K (POPMUPOBAHUIO COJIEPKaHUs yueOHOro npeamera «buosorus»
coctaBuiu: KoHuenryaiabHble mojoxkeHuss ®I'OC COO o B3auMO0OYCIOBICHHOCTH
LeNei, colep)KaHusl, Pe3ysbTaToB OOydeHHs U TpPeOOBAaHUH K YpPOBHIO IMOATOTOBKH
BBIITYCKHUKOB, TMOJIOXKEHUS 00 OOmUX MLensiX W MPUHLHUIAX, XapaKTepU3YIOIIUX
COBpPEMEHHOE COCTOSIHUE CHUCTEMBI cpeaHero oOmiero obpa3oBanust B Poccuiickoit
®denepanuy, a TakkKe IMOJOKEHUS O crenupuke OHOJIOrUH, €€ 3HAUYEHUU B MO3HAHUU
KUBOM MPHUPOJBI U O0ECIIEUEHNHU CYIIECTBOBAHMS YelloBeYeCKOro odmectBa. CorinacHo
HA3BaHHBIM IOJOXKEHUSIM, ONpeIe]IeHbl OCHOBHBIE (DYHKIIUU MPOTPaMMBbI IO OMOJIOTUU U
€€ CTpYKTypa.

[Iporpamma 1o Ouosioruu Ma€T MpeACTaBICHHE O IENsAX, 00 o0Iiel cTpareruu
0o0y4eHHUsI, BOCIIMTAHUS U Pa3BUTHUA OOYYaIOIIMXCS CPEACTBAMM Y4YeOHOro mpeaMera
«buonorusy, ompexaenser o0s3aTeNbHOE MPEIMETHOE COJEPKAHHE, €ro CTPYKTYPY,
pacnpeaesneHue Mo pas3jiesiaM U TeMaM, PeKOMEHIyeMYIO MTOCIIEJ0BATEIbHOCTh U3yUEHUS
y4eOHOr0o Matepuaia ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH, JIOTHKU
00pa3zoBaTeILHOTO TPOIIECcca, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIIMXCsl.

B mporpamMme mo OHOJOTHMM TaK)XKe YUUTHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAlpeAMETHBIM U  TPEAMETHBIM  pe3yjbTaTaM OOy4YeHus B
(GbOpMHpPOBAaHUU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIIPHOM JEATEILHOCTH/YIeOHBIX
JIEUCTBHM 00YJarOIINXCs IO OCBOSHUIO COJIEPIKAHUS OMOTOTHYECKOT0 00pa30BaHuUsI.

B mporpamme mo Ouonormm (10-11 xkmaccel, 06a30BbIii ypOBEHB) peaii30BaH
OPUHIIMI MPEEMCTBEHHOCTH B U3Y4YeHMM Ouonoruu, Ojarogaps uyeMy B HeH
IPOCMAaTPHUBAETCS] HANPABJIEHHOCTh HA pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HayYHOTO  MHUPOBO33PEHHUs, ILIEHHOCTHBIX  OpPUEHTALMIl  JINYHOCTH,
HKOJIOTMYECKOT'0 MBIIIJICHUS, MPEACTABICHUN O 3JOpOBOM 00pasze *U3HU U OepesKHbIM
OTHOLIEHHWEM K OKpYXawlled NnpupogHou cpexae. IlosToMmy Hapsay € u3ydeHUEM
0011e0MO0I0THYECKUX TEOPUH, a TAK)KE 3HAHUM O CTPOCHHUHU KUBBIX CUCTEM PA3HOI'0 paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIECCOB B MpOTrpamMMme IO OHOJOTHUU
yJIeJIEHO BHUMAaHUE HCIIONIb30BAHUIO MOTYYEHHBIX 3HAHUI B MOBCEIHEBHON XKU3HU IS
pelieHus TPUKIAJAHBIX 3a7ad, B TOM 4YHCIE: MNPO(HUIAKTHKHA HACIIEICTBEHHBIX
3a00yIeBaHUIl 4YeJOBEeKa, MEAMKO-TEHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B OKPYKAIOIIEH MPUPOIHON cpelie, aHamu3a
BIIUSHUSL XO3SUCTBEHHOM [IEATEIBHOCTH YEJOBEKAa Ha COCTOSHHE TMPUPOJHBIX U
HUCKYCCTBEHHBIX JSKOCHCTEM. YCHUJICHHWE BHHMMaHUS K NPUKIAAHON HaAIpaBICHHOCTH
yueOHoro mpenmera «buonorus» NpoAMKTOBAHO HEOOXOJUMOCTbIO OOecreueHus
YCJIOBUM JUIsl pEHIeHUsi OJHOM W3 aKTyalbHBIX 3a/lad IIKOJbHOIO0 OHOJOTMYECKOTO
oOpa3oBaHusi, KOTOpas mpenmnosiaraecT (GopMHpOBaAHUE Yy OOYYArOMIMXCS CIOCOOHOCTH
aJalITHPOBATHCS K U3BMEHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOIO MHpA.

buonorus Ha ypoBHe cpenHero oouiero o0pa3oBaHus 3aHUMAeT BaxkHOe MecTo. OHa
obecrieunBaeT (opMupoBaHUE y OOYYAIOIIMXCS TMPEACTABICHUNA O HAYYHOU KapTUHE
MUpa, paclIupsieT U 000011aeT 3HaHUS O KUBOU MPUPOAE, €€ OTIIMUUTEIbHBIX MPU3HAKAX
— YPOBHEBOW OpraHU3allMy U 3BOJIFOLUH, CO3JAET YCIOBUS JUI: TO3HAHUS 3aKOHOB )KUBOU



npupoabl, (HopMHpOBaHUS (PYHKIMOHAIBHOW TPAMOTHOCTH, HAaBBIKOB 3J0POBOTO U
Oe3omacHoro obOpa3a *KU3HU, YKOJOTHUECKOTO MBIIIJICHUS, IICHHOCTHOTO OTHOIICHUS K
KUBOHM IIPUPOJIE U YEIIOBEKY.

bonpioe 3HaueHue OWONOTHS UMEET TaKXKe IS PEIICHUS BOCHUTATEIbHBIX M
pa3BUBAIONIUX 3a7a4 CpPEJHEro oOIIero oOpa3oBaHMs, COLUATU3ALUUA O0YYAIOUIUXCS.
N3yuenue Ouonornu obecreurBaeT YCIOBUSA sl (DOPMUPOBAHUS WHTEIUICKTYaAIbHBIX,
KOMMYHUKAIIMOHHBIX W  HWH(OPMAIMOHHBIX HABBIKOB, JACTETUYECKOW KYJIBTYpHI,
CIIOCOOCTBYET HWHTErpallid OMOJOTUYECKUX 3HAHUU C TPEJCTAaBICHUSIMU U3 JPYTHX
y4eOHBIX MPEMETOB, B YACTHOCTH, PU3UKHU, XUMUU U reorpaduu. HazpanHbie mooxKeHUs
0 IIpeTHa3HauYeHUH yueOHOTo npeaMeTa « broaorusy» cocTaBuiiv OCHOBY JJIsl ONIPeIeTICHUS
NOJXOJI0OB K OTOOpPY M CTPYKTYpPUPOBAHHUIO €ro COJEP)KaHUs, IPEACTABICHHOTO B
nporpaMme mo OUOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMH KyJIbTypOCOOOPA3HOTO MOJX0/a, B COOTBETCTBHUH C KOTOPHIM
oOyyJaroiuecs JOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBIE JIJ1s1 OPMHUPOBAHUS OOIIICH
KYJIbTYPBbI, ONPEIEISAIONINE aJIEKBATHOE MOBEICHUE YETIOBEKA B OKPYKAIOIEeH TPUPOTHOM
cpene, BOCTpeOOBaHHBIE B TOBCEHEBHON KU3HU U MPAKTUUYECKOH AesTenbHOCTH. Ocoboe
MECTO B 3TOH CHCTEME 3HAaHUN 3aHUMAIOT 3JIEMEHTHI COJEPXKAHUs, KOTOPBIE CIIyXKaT
OCHOBOM uisi (pOopMUpOBaHUS TIPEACTABICHUNW O COBPEMEHHON €CTECTBEHHO-HAyUYHOU
KapTUHE MHpa U [EHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIONIUX T'yMaHU3AIUU
OMOJIOrMYECKOro 00pa30BaHMUS.

CTpyKTypHpOBaHHE COJIEpKaHUS y4eOHOT0 MaTepHralia B mporpaMmme 1o OHOIoruu
OCYIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIUYUTEIHHBIX
OCOOCHHOCTSAX KHUBOM TPUPONBI, O €€ YPOBHEBOW OpraHM3alli W HBOIONHMHA. B
COOTBETCTBUU C OTHUM B CTPYKType ydeOHoro mpeamera «buosorus» BblIeIEHbI
cleAylollre coAepkarelbHble JUHUM: «buomoruss kak Hayka. MeTolIbl HAay4yHOTO
no3HaHus», «Knerka kak Ouonormdeckas cucrema», «OpraHu3zM Kak Ouonorudeckas
cuctemay, «CrucremMa W MHOTrooOpa3zue OpPraHMYECKOTO MHpay», «IBOJIOIUS KUBOU
IPUPOBI», « IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

[enp n3ydenus yuebHoro npeameta «buonorus» Ha 6a30BOM ypoBHE — OBJIA/ICHUE
00yJaroMUMHKCS 3HAHUSAMH O CTPYKTYPHO-(DYHKITMOHATBHOM OpTraHU3aIliy )KUBBIX CUCTEM
pa3HOTO paHra W MPUOOpPETEHHE YMEHWW HMCIOJB30BaTh ATH 3HAHUS IS T'PaMOTHBIX
JIEWCTBHUI B OTHOIICHUH OOBEKTOB KUBOW MPHUPOIBI U PEIICHUS PA3IUYHBIX KU3ZHEHHBIX
npobiem.

Joctrxenue e u3ydeHus yuyeoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecrneunBaeTCsl pelIeHUEM CIEAYIOMIMNX 3a/1a4:

OCBOCHHUE 00YYAIOIIUMHKCS CUCTEMbI 3HAHUN O OHMOJIOTHYECKUX TEOPUSIX, YICHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIMOTe3aX, MpaBWIaX, CIYXKAlIUX OCHOBOM  JUIs
dbopMHUpOBaHUS TPEACTABICHUN O €CTeCTBEHHO-HAyYHOW KAapTUHE MHpaA, O METOJax
HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTO00pa3uu U OCOOCHHOCTSIX )KMBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3allui, BBIJAIONIUXCSA OTKPBITUSX U COBPEMEHHBIX MCCIIEIOBAHUSIX B
OMOJIOTHH;

dbopMupoBanre y OOydJalomUXCs MO3HABATEIbHBIX, WHTEIUICKTYAIbHBIX U
TBOPUYECKHUX CMOCOOHOCTEN B MPOIECCE aHANM3a JAHHBIX O MYyTSIX Pa3BUTUS B OMOJOTUU



HAy4YHBIX B3TJISA0B, UACH M MOIXOJOB K HM3YyYEHHUIO YXUBBIX CHUCTEM PA3HOTO YPOBHS
OpraHu3aInu;

CTaHOBJIEHHE y 00yYarommxcsi o01e KyabTyphl, (PYyHKIMOHATBHOW IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHSITH U OIEHUBATD SIBJICHUS OKPYKAIOIIETO MUPA )KUBOU MTPUPOIBI
HA OCHOBAaHWU 3HAHUU U OMBITA, MOJTYYEHHBIX IPU U3yUECHUU OUOJIOTHH;

dbopmupoBanue y  OOydaromuXcsi YMEHUW  WIIIOCTPUPOBATH  3HAYCHUE
OMOJOTUYECKMX 3HAHWA B TPAKTHYECKOW JIEATCTRHOCTH YEJIOBEKa, pPa3BUTHHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTAaHKE YOXKAEHHOCTH B BOBMOKHOCTH ITO3HAHMSI YEIIOBEKOM JKUBOM MPUPOJIBI,
HEOOXOJIMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOMIOEHUs 3THUYECKUX HOPM IpHU
MPOBEICHUN OMOJIOTHICCKUX UCCIICIOBAHMIA,

OCO3HAHME IIEHHOCTU OWOJOTMYECKMX 3HAHWUW JJIs TOBBIINICHUS  YPOBHS
DKOJIOTHYECKON KYIbTYPBI, 111 (DOPMHUPOBAHUS HAYIHOTO MUPOBO33PCHHSI;

NPUMEHEHHE NPHOOPETEHHBIX 3HAHWNM W YMEHUW B IOBCEJHEBHOM XU3HU IS
OIICHKU TIOCJICJICTBHIA CBOEH JEATEILHOCTH I0 OTHOIICHHWIO K OKPYKAIOIIeH cpene,
cOOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME U COONIOJEHHUE Mep MPOPHUIAKTUKI
3a00JIeBaHM.

B cucreme cpennero oOmiero o6pasoBanusi «buonorus», usyyaemas Ha 0a30BOM
YPOBHE, SIBIISICTCS 00S3aTEIIBHBIM YIECOHBIM MPEIMETOM, BXOISAIINM B COCTAB IMPEIMETHOM
obnactu «EcTecTBeHHO-Hay4YHbBIE TIPEIMETHI.

Jns u3ydeHus: Omoyiorud Ha 0a30BOM YpPOBHE CPEAHETO OO0IIETo 0O0pa30BaHMS
otBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 yaca (1
4yac B HEJENIO).



COJAEP)KAHUE OBYUYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust xkak Hayka. CBsA3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKaMmu, ¢uinocoduel, STUKON, SCTETUKON U mpaBoM. Poib
Ouonoru B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTHYECKUX HAYK.

Meroabl TO3HAHUS >KUBOM MOpUpOAbl (HAOIIOJEHUE, HIKCIEPUMEHT, OIMCaHUE,
U3MepeHue, KiaccupuKkalus, MoIeTUPOBaHNE, CTATUCTHUECKAst 00paboTKa TaHHBIX).

JdeMoHcTpauum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTOIbI TO3HAHUS KUBON PUPOIBI».

JlaGopaTopHble M MpaKTHYEeCKHEe PadoThI:

[TpakTueckas padora Ne 1. «Mcnonb3oBaHue pa3auyHbIX METOAOB MPU U3YUYEHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M UX OPraHU3aIMs.

JKuBble cucteMbl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus Ouonoruu. OTiInune )KUBbIX
CHUCTEM OT HEOPTaHWYECKOU MPUPOJIBI.

CpoiicTBa OMocHcTeM M WX pa3HOOOpaswe. YPOBHH OpTraHHU3aIMU OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreOleHOTHYECKH ), Onoc]epHBIi.

JleMoHCTpaunm:

Tabnuiel 1 cxembl: «OCHOBHBIE TIPU3HAKHU KU3HWY», « Y POBHU OPTraHU3AINU KUBOU
TIPUPOJIBI.

O6opynoBanue: Mojienb Mosiekybl JIHK.

Tema 3. XuMu4ecknii COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB  KJIETKH. XHMHYECKHE DJIEMEHTBL: MaKpOXJIEMEHTHI,
MHUKpO3JIeMeHThI. Boga n MuHepasibHbIC BEIIECTRA.

@OyYHKIMU BOJIbI U MUHEPANIbHBIX BELIECTB B KieTke. [loanepkanue 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crTpoeHHe O€lIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezamenumMble W 3aMEHMMbIE aAMHUHOKHCIOTHI. AMHWHOKUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpPBI OCIIKOBOW MOJICKYJIbI (IIEpBUYHASI, BTOpUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enakoB. buonornueckue GpyHkuuu O0eiaKos.

depMeHTh — Ouonormueckne katanu3aTopbl. CTpoeHHe ¢(epMeHTa: aKTUBHBIN
HEeHTp, cyOcTparHas crieunduunocts. Kodhepmentsl. Buramunbl. Otianuns GepMeHTOB OT
HEOPraHUYeCKUX KaTaau3aTopoB.

VYrieBoasl: MOHOcaxapuabl (TJIFOKO3a, pubo3a W JIe30KCHpu003a), Tucaxapuibl
(caxapo3a, 1aKT03a) U NoJmcaxapusl (Kpaxmail, TIIMKOreH, ejuono3a). buosornyeckue
(GyHKINU yTIEBOAOB.



Jlunuaer: Tpurauuepuasl, hochonunuasl, crepouasl. I uapoduibHo-THaApOPOOHBIS
cBoiicTBa. buonornyeckue QyHkiuu munuaoB. CpaBHEHUE YTIIEBOOB, OCIKOB U JIUIH]IOB
KAaK HICTOYHUKOB SHEPTHH.

Hyxneunosbie kucnotel: JJHK u PHK. Hykieoruapl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Crpoenune u ¢pynkuuun PHK. Buasr PHK. ATO®:
CTpOEHUE U (PYHKIIHH.

[utomorust — Hayka o kierke. Knerounas teopust — npumep B3aUMOACHCTBUS HIEH
U (aKTOB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3YUYEeHUS KIIETKH.

Knerka kak nenoctHas skuBas cucrema. OOLue NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, monekynbl JJHK kak remermueckuil ammapar, cuctema CHUHTe3a
Oenka.

Tunel KIETOK: 3yKapuoTHUecKass W mpokapuotudeckas. OcOOEHHOCTH CTPOEHUS
pokapuoTHueckoil kietku. Kimerounas crenka Oakrepuil. CTpoCHHE HYKapHOTHUECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHOM, )KUBOTHON U TPUOHON KIIETKH.

[IoBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
byakuun. Ilnasmarudeckas memOpana, e€ cBoiicTBa W (pyHkiuu. lluTtommasma u e
opra"ouiel. OqHOMeMOpaHHble opraHou sl kietku: DIIC, anmapat I'onb1ku, TU30COMBI.
[lonyaBTOHOMHBIE OpraHOMIBI KJIETKHA: MUTOXOHJIpHUM, Iactuibl. IlpouncxoxaeHue
MUTOXOHJIpUH u T1actua. Buasl mmactun. HememMOpaHHBIE OpraHouibl  KIETKH:
prOOCOMBI, KIETOYHBIN IEHTP, [IEHTPUOJIUA, PECHUYKH, KT'yTUKH. DYHKIIMN OpPraHOUIOB
KJIETKU. BKiroueHus.

Anpo — perynsaropHsiid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o000JI0dYKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.

JleMoHCTpaunm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkusnc, P. ®panxiun, K. M. bap.

Jnarpammel: «PacnpeneiieHue XMMHYECKMX 3JJIEMEHTOB B HEKHUBOW IMPUPOJIELH,
«PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOUM IIPUPOIE.

Tabmuuet u  cxembl: «llepumomuueckass TabmUIla XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MoJekyinbl Boabl», «buocunTes Oenkay, «CTpoeHHe MOJEKYbl Oeikay,
«Ctpoenue pepmenrtar, «Hyknennossie kucnotel. JIHK», «Ctpoenue monexynsr ATO»,
«CTpoeHME 3YKapUOTHYECKOW KIETKW», «CTpoeHne XKUBOTHON KieTkn», «CTpoeHue
pacTUTeNbHON KIETKW», «CTpOEHHE MPOKAPUOTHYECKON KIeTKn», «CTpoeHue sapa
KJIETKW», « YTIE€BOABD, «JIMIMIBD.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, 0OOpyJoBaHME JJsi  IPOBEICHUS
HAOIIOICHNH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPETIAPAThI PACTUTEIIBHBIX, JKUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYEeCKHe PadoThI:

Jlaboparopnas padora Ne 1. «M3ydyeHne kaTaluTUYECKON aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuIIa3bl UIIA KaTajla3bl)y.

Jlaboparopnas pabora Ne 2. «/3ydyeHue cTpoeHus: KIETOK PaCTeHHM, KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax u UX OMUCAHUE.



Tema 4. ) KusHenesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WJIM MeTa0oMu3M. ACCUMWIAIUSA (TUTACTHYECKUM OOMEH) W
JTUCCUMWIIALINS  (SHEpPreTU4YecKuid oOMEeH) — JBE CTOPOHBI E€IUHOTO Mpolecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs] BEUIECTB W DSHEPrMM B I[OHUMAaHUU
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBIM U rerepoTpodHblid. Poiabs depmeHTOB B
0oOMeHe BEIIECTB U MPEBPAILEHUN SHEPTUH B KIIETKE.

®ortocunte3. CeroBast U TeMHOBas (a3bl porocunreza. Peakuun ¢GoTtocuHTE3a.
DddexTuBHOCT PoTOcUHTE3a. 3HAUCHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emie. BiusHue
yCIIOBUM cpelbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIMICHUS €ro MPOJYKTUBHOCTH Y
KYJBbTYPHBIX PACTEHHM.

XeMocuHTe3. XeMOCHUHTE3UpYIoIne 0akTepuu. 3HaueHUEe XeMOCHUHTEe3a TSl dKU3HU
Ha 3emuie.

DHepreTuueckuii 0oOMEH B KJETKe. PaciuernsieHue BeHIeCTB, BBIJACICHUE U
AKKyMYyJIUPOBAaHUE SHEPrUU B KIETKE. JTalbl JHEpPreTudeckoro oOMeHa. [nmkonus.
bpoxenue wu ero Buupl. Kucnopomnoe oxuciaeHue, WIA KIE€TOYHOE JbIXaHHE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETHUECKOTO0 OOMEHA.

Peakiuu matpuyHoro cuHTe3a. I'eHetndeckas nHpopmanus u JJHK. Peammsanus
reHeTHYeCKON HH(POpMaLIMK B KJIeTKE. | 'eHeTndeckuil Kol 1 ero cBoicTaa. Tpanckpunuus
— wmarpuunblii cuHTe3 PHK. Tpancnsiiuss — OuocuHTe3 Oenka. DTambl TPAHCISIIHH.
KoaunpoBanue amunokucior. Ponb pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mctopusi otkpeitus BupycoB (/. W.
NBanosckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru.
bosesHn pacrteHui, KUBOTHBIX M UEJIOBEKA, BbI3BIBAEMbIE BHpycamMH. Bupyc
umMMmyHo epunuta yenoseka (BUY) — BozOyaurens CIIM[{a. OGpaTHast TpaHCKpUILIKA,
peBeprasa u uHTerpasa. [IpodunakTiuka pacnpocTpaHeHus: BUPYCHBIX 3a00IeBaHUI.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /1. 1. UBanoBckuii, K. A. Tumupsizes.

Tabmumplt u  cxembl: «Tunel mnutanus», «MeTtabomuzm», «MUTOXOHIPUSY,
«OHepretudyeckuit  oOMmen», «Xumoporacty, «®Dotocunresy, «Ctpoenue JIHK»,
«CTtpoenne u (yHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l eHeTH4YecKuil KoI»,
«Bupyco», «bakrepuodarn», «Ctpoenne u ku3HeHHBIH 1wk Bupyca CIIN/a,
Oaxtepuodara», «Pemnukarus JHK».

O6GopynoBanue: Moaenu-anminkauun «Yasoenue JHK wu  tpanckpunius»,
«buocunres 6enka», «CTpoeHHe KICTKH», Mojieab cTpykTyphl JIHK.

Tema S. PazMHoKeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslit 1iuki, uian skM3HEHHbIN UK kieTkd. MaTepdasa u mutos. [Ipormeccsl,
nporekaomue B uHTepdasze. Pernmkanus — peakuust marpuyHoro cuurte3a JIHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBINM Ha0Op — KapuoTuil. JUTUIONAHBIA U TaruIONIHBIN
XpOMOCOMHBIE Habopbl. Xpomatuiel. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U
VH/IUBUIyaJIbHOT'O Pa3BUTHUS OPraHU3MOB.

[enenue knetku — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. BUOIOrHYeCKHl CMBICT MUTO3A.



[Tporpammupyemas Tubenb KIETKH — allonTo3.

@®opmbl pa3MHOXKEHHsSI OpPraHuM3MoB: Oecrosioe W MosnoBoe. Buuel Oecronioro
pa3MHOXXEHHMSI:  JIEJICHHE  HaJBOE, I[IOYKOBAaHME OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHe, BereTaTUBHOE pa3MHOXKeHHe. VICKycCTBeHHOE KIIOHMpOBaHUE
OpPraHNU3MOB, €T0 3HAYECHUE IS CEJICKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIoIOro.

Meiio3. Cragun Meio3a. Ilponeccel, npoucxoisfuige Ha CTagusx Menosa.
[loBenenue xpomocom B meio3e. Kpoccunrosep. buonormyeckuii cMpICI U 3HAU€HUE
Meno3a.

['ametorene3 — mpoiiecc 00pa3oBaHMs MOJIOBBIX KJIETOK y >KMBOTHBIX. [lojoBble
JKeJe3bl: CEMEHHUKH M sSIMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — I'aMeT
(cmepmaTo30u, SUIIEKIETKA) — cliepMaToreHe3 u oBoreHe3. OcoOEHHOCTH CTPOCHHS
AMIEKIETOK U criepmMaTo3onioB. OmnonorBopenue. [laprenorenes.

WHauBuayanpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHAIBbHOE  pa3BHUTHE
(oMOpuoreHe3). Jrtanbl AMOPUOHAIBHOTO Pa3BUTHS y TO3BOHOYHBIX IKUBOTHBIX:
npoOJieHue, racTpyisiius, opraHorese3. IlocTaomOpuoHambHOE pa3BuTHE. THIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: NpsIMoe, HenpsiMoe (InunHOo4YHOe). BiusHue cpeasl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct n pa3Butne pacrennii. OHTOT€HE3 LIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH,
CTaJIMM Pa3BUTHSI.

JleMoHCTpaunm:

Tabmuuet u  cxeMbl: «®DOpMBI  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OIJIOZIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHUE PACTEHHID,
«/lenenue xinetku 6axkTepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTPOECHHE XPOMOCOMBI»,
«Knerounsii nukny, «Pemmukanus JTHK», «Mutosy, «Meiosy», «IIpamoe u Henpsimoe
pa3zBuTHE», «l'aMeToreHes y MIIEKOIUTAIOMUX W 4enoBeka», «OCHOBHBIE CTaauU
OHTOTEHE3a.

Ob6opynoBanue: MHUKPOCKOTI, MUKpOIpenapaTsl «CrniepmaTo30u /bl
MJIEKOITUTAIOIIETO», « IMIEKIETKAa MIEKOIIUTAOIIETO», «KapnoKknHe3 B KIETKaxX KOpelKa
JyKa», MarHuTHas Mojenb-anrumkanusa «/Jlenenue knetkw», moxaens JIHK, monens
MeTada3HOH XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopartopnas pabora Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlaboparopnast pa6ora Ne 4. «M3ydyeHne CTPOCHHUS TMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTpernapaTax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHetuku. VMctopus pa3Butug reHeTHkd. Ponb muTosioruu u
AMOPHOJIOTHH B CTAaHOBJICHUH T€HETHKU. BKiman poccuilckux u 3apyOeKHBIX YYEHBIX B
pa3BUTHE TE€HETHKU. MeTOAbl TEeHETUKH (THOPUIONOTUYECKUN, IUTOT€HETHUYECKHIA,
MOJIEKYJISIpHO-TeHeTUYeCKU). OCHOBHBIE TI'€HETHYECKHE TOHSATHs. [ eHeTuueckas
CHUMBOJIMKa, UCTOJIb3yeMasi B CX€MaxX CKpELIMBAHUM.



3aKOHOMEPHOCTH HACIJIEIOBaHUsI TPU3HAKOB, YyCTaHOBJIEHHble [. Menaenem.
MounorubpuaHoe ckpeluBaHue. 3aKOH €IUHO-00pa3usi THOPUOB MEPBOTO MOKOJIEHUS.
[TpaBuiio JoMHHHMpPOBaHUA. 3aKOH pacIlEIUIEHUs] MPU3HAKOB. ['MIoTE3a YMCTOTHI raMerT.
[TonHOE ¥ HETOJIHOE TOMHUHUPOBAHUE.

JuruOpuiHoe CcKpeluMBaHUE. 3aKOH HE3aBUCHMOIO HACIEAOBAHMS IPHU3HAKOB.
[{uToreHeTUYECKUE  OCHOBBI  JAWTMOPUIIHOTO  CKpEHIMBaHUS.  AHaIU3UPYIOLIEe
cKpemuBaHue. lcnosnb30BaHWE aHAMM3UPYIOIIETO CKPELIIMBAHMS I OIPEACIICHUS
TeHOTHUIIa 0COOH.

CuernieHHOe HacnefoBaHWe mpu3HakoB. Pabora T. Moprana mo cuemIeHHOMY
HacJeA0BaHUIO reHoB. Hapylenue clienieHus reHoB B Pe3yibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHsI HACJIEICTBEHHOCTH. | '€ HETUUECKNE KAPTHI.

'enetnka mnona. XpOMOCOMHOE OMNpeneNeHue IMona. AYTOCOMbI M THOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIe U reTeporaMeTHble Oprauu3Mel. HaciienoBanve npu3HaKkos,
CLEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BBl N3MEHUNBOCTH: HEHACIEACTBEHHASI U HACIEACTBEHHAs. Pob
cpenbl B HEHACIEIACTBEHHOM WM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(DUKAIITMOHHON
M3MEHYMBOCTHU. BapuanmoHHbIN psAl M BapualmoHHas kpuBas. Hopma peakunu npu3Haka.
KonuyecTBeHHbIE M KauyeCTBEHHbIE MpPU3HAKM M HMX HopMa peakuuu. CBoiicTBa
MOAU(DUKAITMOHHON U3MEHUUBOCTH.

HacnencrBennas, WM  TIeHOTUNHWYECKas, W3MEHYUBOCTh. KoMOWHaTHUBHAs
M3MEHYMBOCTh. Mel03 M MOJ0BOW MpoLecCc — OCHOBa KOMOWHATUBHON M3MEHYHBOCTH.
MytanuonHass u3MeH4YMBOCTh. Kilaccuukaiuss MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacrtoTa W OpUYMHBI MyTauuid. MyrareHHble (axkTopbel. 3aKoH
TOMOJIOTMYECKUX PSIAOB B HaclieACTBEHHON n3MeHunBocty H. 1. BaBumnoga.

BuesnepHas HacneICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorun yenoBexka. OCHOBHbIE METO/Ibl T€HETUKHU YETIOBEKa:
reHeaJIoTHYeCKuil, OJIM3HEIOBBIN, IUTOTCHETUYECKUM, OMOXUMHUYECKUN, MOJEKYISIPHO-
reHeTnueckuii. CoBpeMEHHOE ONpEeIeHHE FEHOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUNIMpOBaHKWEe, B TOM uyucie ¢ nomowbro [II[P-ananu3a. HacneancrBennsie
3a00JIeBaHNsI  YEJIOBEKA: reHHple  0ojJe3HH, ©OOJe3HM C  HAcIeACTBEHHOM
MPEeIpacio0oKeHHOCThIO, XpOMOCOMHBbIe Oosie3HH. ComaThyeckue M TI'eHepaTHBHbIC
mytanud. CTBONOBBIE KIETKH. [IpUHIMIBI 30pOBOTO 00pas3a >KWU3HH, JAHATHOCTUKH,
npoQUIaKTUKK M JICUEHUST TIeHETHYecKuX  Oosie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKON IN'€HETUKHU B MPEJOTBPAIICHUU U JICUCHUU
TeHETHYECKHUX 3a00JIEBAaHHI YEIOBEKA.

JleMoHCTpaLHu:

[Toptpetsl: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmunbl 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAHUE U €r0 LMUTOr€HETUYecKast
OCHOBa», «3aKOH pPAacUICIUICHUS U €ro LUTOI€HETUYECKas OCHOBA», «3aKOH YHMCTOTHI
ramer», «JlurnOpugHoe ckpemuBaHue», «lluronoruyeckne OCHOBBI JUTHOPHUIHOTO
CKpeluBaHusa», «Meiio3», «BzanMoaeiicTBre aluieIbHbIX T€HOBY, «I €HeTuUeCcKue KapThl
pacTeHUM, ’KUBOTHBIX U YEIOBEKA», «I eHeTHKa moJiay, «3aKOHOMEPHOCTH HACIEOBaHUs,



CLEIJIEHHOTO C MoJoM», «KapuoTuriel yenoBeka U )KMBOTHBIX», «BUIbI ©3MEHUYNBOCTIY,
«Moaudukannonnas u3MeHYUBOCTHY, «HacnemoBanue pesyc-paktopay, «IeHeTnka
rpynn KpoBu», « MyTalMoHHAsi U3MEHYUBOCTH.

O6GopynoBanue:  MoJenHU-ammIuKauuu  «MOHOTHOpUIHOE  CKpEIIMBaHHUEY,
«Henonnoe nomuHupoBanue», «lurnOpuanoe ckpemuBanuey, «llepekpéct xpomocomy,
MUKpPOCKON U MHUKponpenapaT «Jpozoduna» (Hopma, myrauud (OpMbl KPBUIEEB U
OKpackH Tena), repoapuit «I'opox moCeBHOIN.

JlaGopaTopHble M NpaKTHYeCKHe PadoOThI:

Jlaboparopnass pabGota Ne 5. «3ydyeHue pe3ylbTaTOB MOHOTHOPUIIHOTO U
JUTHOPHUIHOTO CKPEIIMBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopnass pabora Ne 6. «M3yueHune MoOAMPUKAITMOHHON H3MEHUYMBOCTH,
MIOCTPOEHUE BApUAILIMOHHOTO PsIia U BAPUALIMOHHOU KPUBOI.

Jlaboparopnast pabora Ne 7. «AHanu3 MyTauuid y Jpo30(uibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[TpakTueckas padora Ne 2. «CocTaBieHre U aHAINU3 POAOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOLECC. 3apOKACHUE CEJIEKIIUN U JOMECTUKALUA. Y YEHNE
H. WM. BaBmiioBa o 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYpPHBIX pacTEHUH.
LleHTpbl IPOUCXOKACHUS TOMAIIHUX )XKUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHBIE METOJbI CEJNEKIMU. MacCOBBIi M WHIUBUIYAIbHBI OTOOPHI B
CEJEKIIMM pacTeHMi M KUBOTHBIX. OIleHka JKcTepbepa. bnm3kopoacTBeHHOE
ckpemmBanue — nHOpuaAuHT. Yucras nuHusa. CkpenBanue 4YUCTHIX JuHMMA. ['eTeposuc,
wi rubpunHas cuna. HepoacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtaanéHHas
rubpuauzamus U e€ ycnexu. VMICKyCCTBEHHBIM MyTareHe3 W MOJy4YeHHE IOJIUILIIOUIOB.
JlocTrkeHus CeNeKIUN pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacip Npou3BoACTBa. 'eHHas MH)KeHepus. DTalnbl CO31aHus
pexomOuHanTHoi JIHK u Tpancrennsix opranuzmoB. Kierounas unxenepus. Knerounsie
KYJIbTYPBI. MUKpOKIIOHAIBHOE pPa3sMHOKEHHUE pacTeHUN. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIMICTBEHHBIX  OpPraHU3MOB. OJKOJOTHYECKHE U
stnyeckue npodiemsl. MO — reHeTnuecku MOIUPHUIIMPOBAHHBIE OPTAaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. Y. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @. lIBaHOB.

Tabnuupe! u cxembl: kapta «LleHTpbl MPOUCX0XKACHUS U MHOTO00pa3us KyJIbTypPHBIX
pactenmit», «Ilopoasl AoMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTEHUI»,
«Otnanénnas rubpuauzanus», «Padoter akagemuka M. @. Banosay, «Ilomurmmonausy,
«OO0bekThl  OuoTexHonorum»,  «KietouHele  KyJabTypel UM KJIOHUPOBAaHUEY,
«KoHcTpynpoBaHue 1 EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOAOB M KOPHEIUIONOB JUKHX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repdbapuii «CenbcKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHble M NpaKkTHYeCKUe padoOThI:

Okckypeuss «OCHOBHBIE METObI U JJOCTUKEHUS CEIEKLIUU PACTEHUH U KUBOTHBIX
(Ha CEeJEeKUMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMUCIBITATENbHBINA Yy4acTOK, B
TEIUIMYHOE XO0341CTBO, JIa0OPaTOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBo1IOIHOHHAS OHOJIOTHS.

[Tpennochliku BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOpHH. DBOJIOLMOHHAS TEOpUs U
e€ MecTo B Ouosnoruu. BiusHue 3BOIOMOHHON TEOPUHU HA PA3BUTHE OMOJIOTUU U APYTUX
HayK.

CaunerenbcTBa 3BONIIOIMH. [[aieoHTOIOrNYECKHE: TOCIEI0BATENBHOCTD MOSBICHUS
BUJIOB B TAJICOHTOJIOTMYECKON JIETONMUCH, MepexonHbie GopMmbl. buoreorpadpuueckue:
CXOJICTBO U paziuuue (hayH u (Jiop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA U  pa3nuuus HSMOPHOHOB  pa3HBIX  BHUJIOB
NO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKUE:  CXOJACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META00JIMYECKUX MTyTEH y BCEX OPraHU3MOB.

OBomormonHas teopust Y. [apBuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBrmKyiume cuiabl 3BOJIOUMU BHAOB 1O JlapBuHY (M30BITOYHOE DPAa3MHOKEHUE IPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeIEHHAs] U3BMEHUYUBOCTh, O0pHh0a 3a CyIeCTBOBAHUE,
€CTECTBEHHBINU O0TOOD).

Cunrerndeckas Teopust sBoonuu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkpososmtonus. [Tomynsus kak eIMHUALIa BUJIA U SBOJIOLIUH.

JBuxymue cuiibl (pakTopbl) SBOTIOIUU BUOB B IpUpoie. MyTalMOHHBIN Mpoiiece
¥ KOMOMHATUBHAs U3MEHYUBOCTb. [lomymnsimonHbie BOJIHBI U Apeld renos. M3onduus u
MUTPALIUSL.

EctectBeHHbIl 0TOOp — HanpaBIAoMmMiA (hakTop 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[IprcnocoONeHHOCTh ~ OpPraHMW3MOB  Kak  pe3ylibTar  dBoionuu. [Ipumepst
npucrnocobIeHuil y opranu3MoB. ApoMop]o3bl U UAHO-aTANTAIINH.

Bun u Bunoodpazosanue. Kpurepuu Buna. OcHoBHbIe (OpMBI BU1000pa30BaHUS:
reorpauieckoe, 3KOJI0THIECKOe.

MakposBomtonusa.  PopMbl  dBONIOUMU:  (uUIeTHYEcKas,  JIMBEpPreHTHas,
KOHBEpPreHTHas1, mapaienbHas. HeoOpaTumMocTh 3BOIOIUH.

[IpoucxoxaeHne OT HeCHEeUaIU3UPOBaHHBIX TMpeakoB. [Iporpeccupytromas
cnenuanu3anus. AfanTuBHas paauanysl.

JleMoHCTpaLHuU:

[Toprpetst: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mromiep, A. H. CeBepiios.

Tabmuupel u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJIbllin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Popmbl O0pHOBI 3a CYIIECTBOBAHHE,
«EcrtectBeHHbIN 0TOOP», «MHOroo0pa3ue cOpToB pacTteHuit», «MHoroo0Opa3ue mopon
KUBOTHBIX», «llomymsmum», «MyTaunoOHHAS WM3MEHYUBOCTH», «ApoMopdOo3bI»,
«Mnunoananrauuny», «O0Imas nerenepanus», «JBmwkymue cuibl 3Boionumn», «Kapra-
cxema wmapmpyra myremectsus Y. [lapBunay, «boprba 3a cymiecTBoBaHHEY,



«IIpucnoco6IeHHOCTh OpraHU3MOBY, «['eorpaduueckoe BUJI000pa30BaHUE,
«IKOJOTHYECKOe BUI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMHU OKPACKH, Habop
IUIOJIOB U ceMsH, Koyekuus «[Ipumepsl 3allUTHBIX MPUCIIOCOOTIEHUI y >KMBOTHBIXY,
Mozelb « OCHOBHBIE HAMPABIICHUS 3BOJIIOIUNY, 00BEMHAA MoJielb «CTpoeHUE TOJIOBHOTO
MO3Ta O3BOHOYHBIX .

buoreorpaduueckas kapra mupa, KosieKuus «PopMbl COXpaAaHHOCTH MCKOMAEMBbIX
JKUBOTHBIX M pacTeHui», monaenb ammiukanusa «llepekpéct XpoMocom», BIIaKHbBIE
npenapatsl  «Pa3BuTue Hacekomoro», «Pa3BuTue JATYIIKKW», MHUKpOIpenapar
«JIlpo3oduna» (HopMa, MyTariuu (OPMbI KPBLIbEB M OKPACKHU Teja).

JlaGopaTopHble M NpaKkTHYeCKHe PadoThI:

JlaboparopHast pabora Ne 1. «CpaBHeHHE BHIOB 10 MOP(POIOTHYECKOMY
KPUTEPHUION.

Jlaboparopnast padora Ne 2. «Onucanue HpHUCIIOCOOIEHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTeEPa».

Tema 2. Bo3HUKHOBEHUE M pa3BUTHE KM3HH Ha 3emuie.

JlonaydHble TpeACTaBICHUS O 3apOXKACHUM KWU3HM. HaydHble TIuUnotes3bl
BO3HUKHOBEHHUS KM3HHM Ha 3emiie: abMoreHe3 W MaHCHepMus. XUMHUYECKas SBOJIOIMS.
AOUOTeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUUYECKUX. DKCIEPUMEHTATBHOE
MOATBEPIKJICHHE XUMUYIECKOM dBOTIoNHK. HauanpHbIe 3Tanbl OMOJIOTHUECKOM IBOJIFOIUH.
['unoteza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE
MpOoTOKJIETKH. [lepBbie KIeTKH U X 3BOJOLMSA. POPMUPOBAHUE OCHOBHBIX TPYIII AKUBBIX
OpPraHNU3MOB.

Pazeutne xu3Hu Ha 3emiie mo 3paMm u nepuojaM. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lameosolickas 3pa u €€ mepuoabl: KEeMOPUNCKUN, OPIAOBUKCKHUH,
CUJIYPUMCKUI, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa u €€ IepuoIbl: TPUACOBBIN, FOPCKUN, METOBOM.

KaiiHo3oiickas apa u €€ nepruo/ipl: MajieoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTHKa KJIMMaTa M TeOJIOTMYECKUX mpoueccoB. (OCHOBHBIE ATallbl
ABOJIIOIIMH PACTUTEIILHOTO M JKUBOTHOTO MHpa. ApoMOp(]o3bl y paCTEHUI U KUBOTHBIX.
[TosiBneHue, paciBET U BBIMUPAHKE TPYIII JKMUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKkoro Mupa Kak oOTpaxkeHue HBoyonuu. OCHOBHbBIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIIOIUSL 4Ye€JIOBEKa. AHTpPOIOJNOTUs Kak Hayka. Pa3Buthe mnpejactaBieHUd o
MPOUCXOKACHUU YesoBeka. MeToabsl u3ydeHus: aHTpornoreHe3a. CxoacTBa M pa3iandus
YeJIOBEKA U KUBOTHBIX. CUCTEMAaTUUECKOE MOJ0KEHUE YEIOBEKA.

JBmxymme cuibl (pakTopbl) aHTpororeHe3a. HacnencTBeHHas M3MEHUYHUBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIecTBEHHbI 00pa3 KU3HHU, WU3TOTOBJIEHHWE OpYAUU Tpyaa,
MBIILJICHHUE, PEYb.

OcCHOBHBIE CTaguu W BETBH D3BOJIOLMM YEJIOBEKAa: aBCTPAJONHUTEKH, YemoBek
ymenslid, YenoBek npsamoxonsamui, YenoBexk HeanaepranbCckuil, UeloBEeK pa3yMHBIN.
Haxonku ucKomaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAaHMS, 00JIACTh PACIPOCTpaHEHUS,
00BEM T'OJIOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUS.



Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpONEoHIHAsl (eBpasuiickas),
HErpo-aBcTpajouHasl (PKBaTOpUaabHasi), MOHIOJOMIHAA (a3MaTCKO-aMEpUKaHCKas).
YepThl NPUCHIOCOOIEHHOCTH IMPEACTABUTENEH YEOBEYECKUX pPAaC K  YCIOBUSAM
cymecrBoBaHusa. EquncTBo yenoseueckux pac. Kpurtuka pacusma.

JdeMoHcTpauum:

[TopTpetsl: @. Penn, JI. [Tactep, A. K. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuuer u  cxembl: «Bo3numknoBenume CoJIHEUHOH cHCTeMBI», «Pa3Burne
OpraHUYEeCKOro MUpay, «PacturenpHas KJIIETKa, «KuBoTHas KJIETKa,
«IIpokapuotnueckass kieTka», «CoOBpeMeHHass CHUCTeMa OpPraHUYecKOoro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YeNIOBEKa U YEIIOBEKOOOPA3HBIX 00E3bsSIHY,
«OCHOBHbIE MECTa MaJICOHTOJIOTMYECKUX HAaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/peBueitmne mroau», «JpeBHue moam», «llepBble  COBpEMEHHBIE  JIIOAMN,
«YenoBeueckre pachbh».

Oo6opynoBanue: Mymsku «IIpoucxoxxneHne denoBeka» (OIOCTBI aBCTpPATIONUTEKA,
MUTEKaHTPOIIa, HeaHJepTalblla, KPOMAHBOHI[A), CICNKH WU H300paKCHHUS KaMEHHBIX
opyauii  TEpBOOBITHOIO  4YeloBeKa  (KaMHHU-YOMIEphl,  pyOwuna, ckpebna),
FEOXPOHOJIOTHYECKass Tabiuua, KojuleKuus «POopMbl COXPAaHHOCTH HCKOMAeMBIX
YKUBOTHBIX U PACTEHUI».

JlaGopaTopHble M MpakTHYeCKHe PadoThI:

[Tpaktudeckass pabora Ne 1. «/3yueHue HCKOMAEMBIX OCTATKOB pACTCHHH U
JKUBOTHBIX B KOJUICKITUSX).

DKCKypcusi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBII
WJIU KpaeBeIuecKuil my3en).

Tema 3. Opranu3mbl 1 OKpYKa0IIadA cpeaa.

DKojorusi Kak Hayka. 3aJaud W pas3jeNibl SKOJIOruu. MeToabl 3KOJOTMYECKUX
UCCJIEI0BAaHUI. DKOJIOTrMY€CKOE€ MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenpl 0o0OuTaHMs OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, [OYBEHHa,
BHYTPUOpPTaHW3MEHHAas.

Okonornyeckue  (axtopel.  Knaccudukanus  SKoJIOrM4eckux  (akTOpOB:
abuoTuveckue, OMOTUYECKUE U aHTPOTIOTeHHBIe. [[eficTBrE dKonorndeckux GakTopoB HA
OpTaHU3MBI.

AbGuotnueckne (GaKTOpbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[TpucnocobneHus OpraHu3MoB K JEHCTBUIO abuOTHYecKuX (akTopoB. buomornueckue
PUTMBI.

buornueckue Qaxtopel. Buasl OMOTHUECKHMX B3aUMOJCHCTBHIA: KOHKYpPEHIHS,
XUIIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapazutusm, Koomepauus, MyTYyajJu3M,
KOMMeHcaIn3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAITN3M, HEUTpan3M. 3HaUeCHUE
OMOTHYECKUX B3aMMOJEHCTBUN 11 CYIIECTBOBAHMSI OpPraHU3MOB B MPHUPOIHBIX
coo01iecTBax.

DKOJIOTHYECKNE XapaKTEPUCTUKHU NOMyasiund. OCHOBHbBIE MTOKA3aTEIN NOMYJISALNN:
YUCJIEHHOCTh, TNIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. [uHamuka
YUCJIICHHOCTH TMOIYJISLUNN U €€ Perysilus.

JdeMoHCcTpanum:



[Toptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['ekkensb.

Tabnmuupet u cxembl: kapra «lIpupomubie 30HBI 3emuu», «Cpeasl OOUTaAHUS
opranuzmMoBy, «Doronepuoauzmy, «llomynasuuny», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
oMY UHPY30puu-TyPenbkuy, «IIuiesbie enm».

JlaGopaTopHble M MpaKTHYeCKHe padoThI:

Jlaboparopnas padota Ne 3. «Mopdomornyeckne 0cOOEHHOCTH PACTEHU U3 Pa3HBIX
MECT OOUTaHUS».

JlaboparopHast pabora No 4. «BnusiHue cBeTa Ha pPOCT U Pa3BUTHE YEPEHKOB

KOJIeyCay.
[Tpaktuueckass pa6ora No 2. «[loacu€T MIOTHOCTH MOMYJSALUMUNA pPa3HBIX BHJIOB
pacTeHUIN».
Tema 4. Coo01ecTBa ¥ 3KOJ0rHYECKHE CUCTEMBI.
CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OuoOlEeHO3a: BHIOBas,

IPOCTPAaHCTBEHHasA, Tpoduueckas (nmuienas). Bunsl-noMmuuanTsl. CBs3u B OMOLIEHO3E.

DKoJoru4eckue cucteMsl (3kocucteMsl). [loHsTHE 00 3KOCHCTEME U OHOTEOLIEHO3E.
@OyHKIIMOHATIBHBIE KOMIIOHEHTBI YKOCUCTEMBI: MPOAYLEHThl, KOHCYMEHTHI, PEAyLEHTHI.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B 3KocucreMe. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocucTeMsl. [Iumessle nenu u cetd. OCHOBHBIE MOKa3aTeNu 3KOCUCTEMBbI: Onomacca,
IPOIYKIHS. DKOJOTUYECKUE MUPAMUbL: POAYKIIUH, YUCIEHHOCTH, OroMacchl. CBOMCTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALMs, pa3BuThe. CyKueccus.

[IpupoHbIE SKOCHCTEMBI. DKOCHCTEMBI O3€P M PEK. DKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTI'O JIECa.

AHTpPOTIOTr€HHbIE 3KOCHUCTEMBI. ATpPO’KOCHUCTEMBI. YpO0IKOCUCTEMBI.
Bbuonorndeckoe u X035HCTBEHHOE 3HAUEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak (¢aktop ycToHuumBOCTH dKocucTteM. CoxpaHeHue
OMOIOTrHYecKOro pazHooOpasus Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6nocdepe. I'panuiisl, coctaB ¥ cTpyKTypa 6uocgepsi.
Kupoe BemiectBo 1 ero pyHKIMU. OcOOEHHOCTH OHnocdephl Kak rI100aTbHON YKOCUCTEMBI.
Jlnnamuueckoe paBHOBecue U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BeecTB 1 OMOre0XMMHUUECKHE LIMKIIBI 3JIEMEHTOB (YIJIepoJia, a30Ta).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH,

UYenoeyectBo B Omochepe 3emum. AHTpPOTIOTEeHHBbIE HM3MEHEHHS B Ouocdepe.
['moGasibHBIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHHE MPUPOABI U yenoBeuecTBa. CoxpaHeHne 6Mopa3HooOpa3us Kak
OCHOBa ycToiunBocTH Onocdeprl. OCHOBA PALMOHATHLHOTO YIPABICHUS HMPUPOTHBIMU
pecypcamMu U UX ucrnoiib3oBaHue. JlocTrxkxeHus OMOJOTUU M OXpaHa MPUPOIbIL.

JdeMoHcTpauum:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackui.

Tabmuupl u cxemsl: «[Iumesble nenu», «bHOLIEHO3: cOCTaB M CTPYKTYpay,
«IIpuponnsie coobiecTBay, «Llenu nutanus», « dkonoruyeckas nupamuaa», «buocgepa
U YeJIOBEK», «DKOCUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOTO JIEcay,
«buoneHo3 BogoéMayn, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUSA Ha
IpUpPOaY», «BakHEeHIIne HCTOYHUKH 3arPSA3HEHUS BO3yXa U IPYHTOBBIX BO», «[louBa —



BaKHeWIas cocTaBisiomas ouocheps», «DakTopsl aerpajanuu nousy, «llapHukoBbIi
apdexT», «DakTopbl pagMOaKTUBHOIO 3arpsi3HeHus ouocdepb», «OO0mas cTpykTypa
ounocdeps», «Pacnpoctpanenue xusHu B O6nochepe», «O30HOBBIA 3KpaH OHOChHEpHD,
«Kpyrosopor yriepona B 6uocdepe», «KpyroBopot azora B Ipupoae».

OOGopynoBanue: Mojelb-anmuivkanua <« Tunuyaeie  OWOLIEHO3BI», TrepOapuit
«PactutenbHple coolmiecTBa», Kosulekuuun «buoneHosy, «BpenuTtenun BaKHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», repOapuu M KOJUIEKIMM pPAaCTEHUH M JKUBOTHBIX,
NpUHAIeKAIME K Pa3HbIM SKOJIOTMYECKUM TIpylniaM OAHOTo Buaa, KpacHas knura
Poccuiickoit denepannu, n300pakeHNs OXpaHAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOT'MA
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

Cormmacao ®I'OC COO, ycraHaBmuBalOTCS TpeOOBaHMS K pe3ysbTaTaM OCBOCHHS
oOydJalIUMHCS  NOpOrpaMM  CpeAaHero  oOmero  oOpa3oBaHMS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType INYHOCTHBIX PE3yJIbTATOB OCBOCHUS IPEAMETA «bHOIOTHsD) BBIIEICHBI
CIIEIYIOIINE COCTABJIAIONIME: OCO3HAHME OOYYAIOIIUMHCS POCCUHUCKON TI'paskJaHCKON
UJCHTUYHOCTM  —  TOTOBHOCTM K  CaMOpPA3BUTHUIO,  CaMOCTOSTEIBHOCTH U
CaMOOIIpeIeNICHUI0, HAJIMYME MOTHUBAIMM K OOYYEHUIO OHOJIOTHH, IIeJIEHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPATUIUI Pa3BUTHUSL OMOIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4JarImuXcsi PYKOBOJCTBOBAThCS B CBOEH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, TMPUCYIIMMU CHUCTeMEe OHOJIOrHuecKkoro oOpa3oBaHUs, HaIMYUE
HKOJIOTMYECKOI0 MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUTh LEJIH U CTPOUThH >KU3HEHHBIE
IIJIAHBL.

JInyHOCTHBIE pE3yNbTaTBl OCBOCHMS IpeaMera «bHOJIOrHsS» JOCTUTAarTCS B
eIMHCTBE y4eOHOM U BOCIUTATEIHHOM JAEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKMMHU  COLUMOKYJIBTYPHBIMH, HMCTOPUYECKMMU U JTYXOBHO-HPABCTBEHHBIMH
HEHHOCTSIMHM, TPUHATBIMA B OOINECTBE IMpaBWJIaMH W HOPMaMu IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUs, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEH IMO3MIMM JIMYHOCTH, NATPUOTU3MA, YBAXKEHHUs K 3aKOHY W IPABOIOPSIKY,
YeJIOBEKY TPY/a U CTaplIeMy ITOKOJEHHUIO, B3AUMHOIO YBa)KEHUS, OEPEKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HacCJIEAUI0 W TPaJuLHsIM MHOTIOHAIMOHAJIBHOrO Hapoja Poccuiickoin
denepauuu, NPUPOJIE U OKPYKAKOLIEH Cpelie.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUs yueOHoro mnpenmera «buomorus» TOMKHBI
OTpakaTb ~ TOTOBHOCTb W  CIOCOOHOCTh  OOYyYAlOMIMXCS ~ PYKOBOJCTBOBATHCS
chopMuUpOBaHHOM BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OPUEHTAIUH,
NO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM LIEHHOCTSM
poccuiickoro o0IIecTBa, pacUIMPEeHUE >KU3HEHHOIO ONbITa W ONbITa JEATEIbHOCTU B
IIPOLIECCE peaanu3ali OCHOBHBIX HAIPABICHUN BOCHUTATEIBHOM NESITEIBHOCTH, B TOM
YHCJIE B YACTHU:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKOM MO3ULMK OOydalolerocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOro 00IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IPaB M 00S3aHHOCTEW, yBa)KCHHE 3aKOHA U
IIPaBOIIOPSIZIKA;



TOTOBHOCTh K COBMECTHOH TBOPUYECKOW [EATEIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, peUIeHNH Y4eOHBIX M MO3HABATENbHBIX 3a]a4, BHIMOJIHEHUN OMOJIIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENIATh COOCTBEHHYIO TO3UIMIO MO OTHOIIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOAMUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOIEM C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMH U
COIIMAIbHBIM MOJ0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOI'O BBIMOTHEHUS YUYEOHBIX,
MIO3HABATENBHBIX U HCCIEA0BATENIbCKUX 3a]1a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPU 00CYKJACHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPKAHMS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM IESITENIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHHUSA:

c(OpMHUPOBAHHOCTh POCCUHCKON T'PAKIAHCKONM HWICHTUYHOCTH, MATPUOTU3MA,
YBAKEHUSI K CBOEMY HApoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHOM, ropaoctu 3a
CBOM Kpail, cBOo PoaumHy, CBOW A3BIK W KyJIbTYpPy, MOPOIUIOE H HACTOSAIIECE
MHOTOHAaIIMOHAJIBHOTO Hapoxaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0O W MaMSATHUKaM MPUPOJIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OnosoruK, MOHUMAaHUs 3HAYEHUS OWOJOTHM B TMO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HU
YeJlI0BeKa U COBPEMEHHOT'O 00IIEeCTBa;

uaeiHas yO0exAEHHOCTh, TOTOBHOCTh K CHOyXeHHI0O u 3ammure OteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHUE JYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENSAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO IPUHATUSA LEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBHM C TPaAULIMSAMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs JCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHNE YMOLIMOHATIBHOIO BO3/ICUCTBHSI )KUBOW MPUPOJIBI U €€ HIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHUIO B Pa3HBIX BUAX UCKYCCTBA, CTPEMIICHUE IIPOSBIISITh
Ka4yeCTBA TBOPYECKOW JINYHOCTH;

S5) ¢usnyeckoro BocnuTaHUA, (POPMHPOBAHUA KYJBTYPbI 310POBbS U
IMOIHOHAJIBHOIO 0JIATONOTYyYHS:

NOHMMAaHWE W peaju3alus 3I0pOBOTO M Oe3zomacHoro obpasa KH3HU (340pPOBOE
MUTaHue, COOJIOJICHHE TUTMEHUYECKUX MPaBUI U HOPM, COAIAaHCHUPOBAHHBIA PEXHUM



3aHATHI U OTIbIXA, peTyJsipHast Gu3nyeckas akTUBHOCTD), O€pEKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U IMCUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE LEHHOCTH MPaBUJ MHJIMBUIYAJIbHOIO U KOJUIEKTUBHOI'O OE30MACHOIO
MOBEJICHUS B CUTYalIUSIX, YTPOXKAIOIINX 3I0POBBIO U XKU3HU JIIOACH;

OCO3HAHME TIOCIEACTBUI W HENPUATUS BPEIHBIX MPUBBIYEK (yMOTpeOIeHUsS
aJIKOT0JI51, HAPKOTUKOB, KypEHHS);

6) Tpy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYly, OCO3HAHHUE IIEHHOCTU MacTEPCTBa, TPYyA0t00ue;

FOTOBHOCTb K AaKTUBHOM JEATENIbHOCTH TEXHOJOTMYECKOM U  COLMANIbHOU
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh W CAMOCTOSITENILHO
BBITIOJIHATH TaKyIO JAESITEIbHOCTB;

UHTEpEC K pa3iaudHbiM chepam MpodeccHOHATbHOM NeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyayimied mpodeccuu W peaau3oBBIBATh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU,

7) 3K0JIOTHYECKOT0 BOCITUTAHUS

HKOJIOTHUECKH I1eJIecCO00pa3HOe OTHOIICHHE K MPHUPO/E KaK UCTOYHHKY >KM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIIEHWE  YPOBHSA  OKOJIOTMYECKOW  KYJIbTYphl: NPHUOOpETEeHHE  OINbITa
IUTAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOKHBIX TOCIEICTBUNA IJISl OKpYXKarolen
Cpenbl;

OCO3HAaHME INI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPoOJieM U MyTel UX peuieHus;

CHocOOHOCTh MCHOJIB30BaTh NMPHOOpETaeMble MPU W3YYEHUU OUOJIOTUU 3HAHUS U
YMEHHS MPU PEIICHUU NpoOJieM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BaHUEM
(cobmroieHne mpaBuil IOBEJCHUS B IPUPO/IE, HAPABJICHHBIX HA COXpaHEHHUE PABHOBECHS
B DKOCHCTEMaxX, OXpaHy BHUJIOB, IKOCHCTEM, Onochephl);

AKTUBHOE HENPUATHE JICHMCTBUN, MPUHOCAIIMX BpEJ OKPYKAOUIEH MPUPOTHON
cpelne, yMEHUE TMPOTHO3UPOBATh HEOJArONMPUSATHBIE HKOJIOTMYECKHE MOCIEIACTBUS
IIPEANPUHUMAEMBIX IEUCTBUHI U IPENOTBPALLATD UX;

HaJIMYMe Pa3BUTOTO FKOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKOM KYIbTYpHhI, OTbITA
JEATENBHOCTU 3KOJIOTMYECKON HANpPaBIEHHOCTH, YMEHMSI PYKOBOJICTBOBAaTbCS HMHU B
MO3HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHON MPAKTHKE, TOTOBHOCTU K Y4acTHIO B
IPAKTUYECKON JEATENBHOCTH IKOJIOTMUECKON HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd U OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JUAJOre KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE S3BIKOBOM M UYMTATEIbCKOM KYyJIbTYpbl KaK CpeICTBa
B3aUMOJEICTBUS MEXY JIFOJbMHU U IMO3HAHUS MUPA;

NOHMMaHHE Ce(PUKU OMOJIOTHH KaK HayKH, OCO3HAHUS € PO B (POPMUPOBAHUH
PallMOHANILHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LEJIOCTHOTO TMpeACTaBlIeHus 00
OKpYXalolIeM MHUpPE Kak O €IMHCTBE NPUPOJIbI, YelIOBEKa M OOLIECTBA, B INO3HAHUU



NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHMH NpoOJeM COXpaHEHHs IPUPOIHOIO
paBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHON IMBUIM3ALUU:
o0ecrieueHUs] HOBOTO YPOBHSI Ppa3BUTUS MEAMLMHBI, CO3JaHHME MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaThb PECypCHbIE NPOOJIEMBI PAa3BUTHUS YEIIOBEUYECTBA,
MIOKCKA ITyTeH BBIX0J1a U3 INT00AIBbHBIX KOJIOIMUECKUX Mpo0iIeM U obecrieyeHus nepexoia
K YCTOMYHMBOMY pPa3BUTHIO, PALIMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOJHBIX PECYpPCOB U
(OpMHPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHMM B LENSX MOBBIIICHUS
o0me KyJabTypbl, €CTECTBEHHO-HAYYHOH TI'pDaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIMOHATBHON rPaMOTHOCTH 00y4aroumxcsi, GopMupyeMoil pu U3y4eHUn OHOJIOTHH;

HNOHMMAaHHE CYITHOCTH METOJI0B IMO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJTYYaeMble 3HAHUA JJIs aHAU3a U OOBACHEHUS SBICHUUN
OKPY’KaIOIEro MUpa U MPOUCXOAAIINX B HEM U3MEHEHUI, yMEeHUe 1eJ1aTh 000CHOBAaHHBIE
3aKJIIOYEHHS] HA OCHOBE HAaYYHbIX (DAKTOB M MMEIOIIMXCS JTaHHBIX C LEJIbIO0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIIOIb30BaTh OMOJIOTUYECKHUE 3HAHUS JJIS PELICHUS
npo0JIeM B peasIbHBIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAHME LIEHHOCTHM HAay4YyHOW JI€ATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
IIPOEKTHYIO U UCCIIEI0BATENbCKYIO AEATEIbHOCTh MHINBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTB K HEIPEPBIBHOMY 00OPAa30BaHUIO U CaMOOOPA30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUUM 1O OHMOJIOTUM B COOTBETCTBUH C KM3HEHHBIMH
NOTPEOHOCTSAMHU.

METAINIPEJIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3ynbTaThl OCBOCHHS y4deOHOTo mipeameTra «buosorus»
BKJIFOYAIOT:  3HAYWMble i1 (OPMHPOBAHHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUILTMHAPHBIE  (MEXIpPEIMETHbIC) OOIEHAyUYHbIE TIOHATHS, OTPAKAOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CIICU(PUKY METOI0B TTO3HAHUS, HCTIOJIb3yEMbIX B
€CTECTBCHHBIX HayKaX (BEIEeCTBO, YHEPTHs, IBIICHUE, TIPOIECC, CUCTEMa, HAYIHBINA (axT,
MPUHIKII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIEIOBaHHE, HAOIIOJCHUE,
U3MEpPEHUE, OKCIEPUMEHT ¢  JIPyruX), YyHUBEpCajbHbIe ydeOHBbIC JCHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHUKATHUBHBIE, pEryJsTUBHBIC), obecreunBarome
dbopmupoBanue (HYHKIMOHATHHOW TPAMOTHOCTH W COLMAIBHOM  KOMIETEHIIUU
00yyJaromuxcs, CIOCOOHOCTh oOydJaromuxcs WCIIO0JIh30BATh OCBOCHHBIC
MEXIUCIUITMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W yHHUBEpPCaJIbHBIE Y4YeOHBIC
JIEHCTBHS B TTIO3HABATEILHON M COLIMAJIBHON MTPAKTHKE.

MeranpenMeTHbie  pe3yJdbTaThl OCBOEHUS IMPOTPAMMBI  CPEIHETO  OOIIEero
00pa3oBaHUs JOKHBI OTPAXKATh:

OBiajieHHe YHUBEPCAJBLHBIMHI YUeOHBIMU MO3HABATEILHBIMU JAeHCTBUSIMU:

1) 6a30BbIe JJOrMYECKHE TeHCTBHS:



CaMOCTOATENBHO (POPMYJIMPOBATh U aKTYaIM3UPOBATh MIPO0JIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHMM 3HAHUN NMPHUEMBI JOTHYECKOTO MBILIUICHHS (aHAIu3a,
CHHTE3a, CpaBHEHMsI, Ki1accu(ukanuu, o000UIeHNs), pACKPhIBaTh CMBICI OMOJIOTHYECKHX
HNOHATHM (BBIAECNATh HMX XapaKTEpHbIE NPU3HAKW, YCTAHABIMBATH CBSA3M C JPYTUMU
MOHSATHSMH ),

ONPEEINATh LIeNIN JeATEIbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPUN UX JTOCTHIKEHUS,
COOTHOCHUTB PE3YNBTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

UCII0JIb30BATh OMOJIOTMUECKUE MTOHATHUS AJ11 OObSICHEHHS (PAKTOB U SIBJICHUI KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHUE PacCyXACHUs (MHIYKTHUBHBIE, AENYKTUBHbIE, 110 aHAJIOTHUH),
BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIHOUYECHHUS;

IPUMEHITh CXEMHO-MOJENbHBIE CPEICTBA I IPENCTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUH B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUUid
pPa3HOro poja, BBISIBICHHBIX B Pa3IMYHbIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbIBaTh IUIaH peELIeHUus MpoOJemMbl ¢ YYETOM aHajdu3a MMEIOIIUXCS
MaTEpHUAIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHHWBATH COOTBETCTBUE pE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEACTBUM 1€ATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX pEalbHOr0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE TEHCTBUS:

BJIa/ICTh HABbIKAMU Yy4eOHO-MCCIIEIOBATENbCKOM M MPOEKTHOM JeATEIbHOCTH,
HaBBIKAMU pa3pelieHusi mpo0ieM, CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS MNPAKTHUECKUX 3aJad, MPUMEHEHHUIO Pa3IU4HbIX METOJI0B
NO3HAHUS,

UCII0JIb30BaTh PA3JIMYHBIE BUJIbI AEATEIBHOCTH I10 IMOJYYEHUIO HOBOTO 3HAHMS, €T0
UHTEpIpEeTaIiH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYallUsAX, B TOM YHCIIE
NIPU CO3/ITaHUU YYEOHBIX U COLUAIBHBIX MPOEKTOB;

dopMHupoBaTh HAYYHBIH THN MBIIUICHUS, BIAACTh HAYYHOH TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3314l B 00pa30BaTENbHON ACSITETLHOCTH
Y )KM3HEHHBIX CUTYalLUsIX;

BBISIBJISIT IPUYMHHO-CJIEICTBEHHBIE CBS3M U aKTyalIM3UPOBAThH 33]1auy, BbIJIBUTaTh
TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHThI JUJIsl 10Ka3aTeIbCTBA CBOUX YTBEPKACHU,
3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATH TIOJYUYEHHBIE B XOJE PEIICHMs 3a/ayd PE3YJbTAThl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh LI€JI€HANIPABIECHHBIN TOUCK MIEPEHOCa CPEJCTB U CIIOCOOOB JIEHCTBUS
B IIPO(heCCHOHANBHYIO CPENY;



YMETh TEpPEHOCUTh 3HaHUS B TIO3HABATEJIbHYID W MPAKTHYECKYIO 00JacTu
KU3HEEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IACTEN;

BBIJIBUTATh HOBBIE UJICH, MpEIaraTh OpUTrHHAIBHBIE MTOIXO0/IbI U PEIICHUs, CTABUTD
npo0JIeMBI M 33a4H, JOMYCKAOIIUE AIbTEPHATUBHBIE PEIICHHUS.

3) pabdora ¢ unopmanueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHPOpManuu (TEKCTE Y4EOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTUYECKUX CIOBApsIX U CIIPAaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTE), aHaIu3upoBaTh HTHPOPMALIUIO PA3INYHBIX
BUIOB U (opM TmpencTaBlieHUs, KPUTUYECKH OIEHUBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aPOCHl U MPUMEHSATh PAa3IMYHbIE METO/BI NPU TIOUCKE U 0TOOpE
ounonornueckoit nHGopmaIuu, HeoOXOAMMOM NIJIsl BHITIOTHEHUST YU€OHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJbTYpPY AKTUBHOIO HCIOJIb30BAHUS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSTEIbHO BBIOMPATh ONTUMAIIBHYIO (OPMY MPEACTaBICHUS OMOIOrHYECKON
uH(popmanuu (CXembl, TpaduKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKU U APYTOE);

WCIIOJIb30BaTh HAYyUHBIN S3BIK B KAUECTBE CPEJCTBA MPU paboTe C OMOJIOTHUECKOM
uHpopMalMel: NPUMEHATh XUMHUYECKUE, (U3NYECKHe U MaTeMaTHYeCKue 3HAKu U
CHUMBOJIBI, popMyIibl, aO0peBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa3OBbIBAThH
3HAaKOBO-CUMBOJIMYECKHE CPEACTBA HATISITHOCTH;

BJIa/IeTh HABbIKAMM DPACIO3HAaBaHUS M 3alIMThl MHPOpMalUU, UHPOPMALUOHHOU
0€30MacHOCTH JIUYHOCTH.

OgyageHne yHUBEpPCAJbHBIMH KOMMYHUKATHBHBIMH 1¢HCTBHAMM:

1) o6menne:

OCYHIECTBIISITh KOMMYHHKAIlMM BO BceX c(epax >KM3HU, aKTUBHO Yy4acTBOBAaTh B
JManiore Wik JUCKYCCUU IO CYLIECTBY 00CYX/AaeMoi TeMbl (YMEHHE 33/1aBaTh BOIIPOCHI,
BBICKA3bIBATh CYXKJIEHUSI OTHOCUTEIBHO BBINIOJHEHUS MpeajaraeMom 3ajJauyu, YYUTbIBaTh
MHTEPECHI U COTNIACOBAHHOCTD IMO3UIIMNA JPYIMX YYaCTHUKOB JUaora Win AUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CPeICTBA OOLIECHUS, TOHUMATh 3HAYEHHE COI[MAIbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIMil, yMEThb CMSATr4aTh
KOH(JIMKTHI U BECTU MEPETOBOPHI;

BJAJIETh pPa3IMYHBIMUA CIOCOOAMH OOLICHWS W B3aUMOJCHCTBHS, IOHUMATh
HaMEPEHMs JPYrUX JIOAEH, MPOSBIATh YBAXXUTEJIBHOE OTHOIIEHUE K COOECEIHHMKY U B
KOppeKTHOH (hopme HopMyTUpOBaTH CBOM BO3PAKEHHUS,

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsl JIeSITeJIbHOCThD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIYAIbHON pabOTHI
NpU peleHnH OMOJOTHIECKOH MpoOIemMbl, 000CHOBBIBATH HEOOXOAMMOCTHh MPUMEHEHUS
IpyNNoBbIX GOPM B3aUMOJEHCTBUS IPU PEIICHUH Y4eOHOM 3a1auu;



BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBHI C YU4ETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEN KaXKJI0r0 YiI€Ha KOJUIEKTUBA;

MIPUHUMATh LEJIM COBMECTHOM NIESITEIbHOCTH, OPTaHU30BBIBATh U KOOPIHMHUPOBATH
JIEVCTBUSA MO €€ NOCTUKEHUIO: COCTABIIATH IJIaH ACHCTBUM, PACIIPEAEIATH POJIU C YUETOM
MHEHHMM YYaCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXKJIOr0 Y4YacTHHKAa KOMaHAbl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb  HOBBIE IPOEKThI, OIEHMBATh WJEW C TMO3UIUU HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYILIECTBIIATh MTO3UTHBHOE CTPATErMYECKOE MOBEACHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiageHue yHMBEPCAJIbHBIMH PeryJSITUBHBIMH JeHCTBUAMMU:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS /ISl BBIABICHUS MPOOJIEM U MX pEUICHUS B
YKU3HEHHBIX U YUEOHBIX CUTYaIMSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBBIE U CMBICIIOBBIC YCTAHOBKU B
CBOMX JICUCTBUSX M MOCTYNKAX MO OTHOIIEHUIO K KUBOM MPHUPOJE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITEILHO  OCYIIECTBJISATh  [MO3HABATEIBHYIO JI€SITEIbHOCTh, BBISBIATH
npoOyieMbl, CTaBUTh W (GOPMYIHUPOBaTH COOCTBEHHBIE 3a/ladyd B 0Opa3oBaTENIbHOMN
JIEATEbHOCTH U )KM3HEHHBIX CUTyallUsX;

CaMOCTOSITEIPHO COCTABJIATh IUIAH PEHICHUS MPOOJeMbl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

pacuupsaTh paMKHi Y4eOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHHUIO M TMPOSBICHUIO HMIUPOKOW SPYIUIIMH B Pa3HBIX
00macTsIX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEISIM;

BJIQJICTh HABBIKAMHU I[MO3HABATEIHHOW pediieKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MCIIOJIb30BAaTh
npuéMbI peieKCru JIsl OIICHKU CUTYaIlMU, BBIOOpA BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MIPU aHAJIU3€ PE3YIbTAaTOB JAESITEIbHOCTH;

3) npuHsiTHE Ccedsi U IPYrUX:

NPUHUMATDH ce0sl, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U APTYMEHTBI JPYTUX IIPU aHAIIA3E PE3YIIBTATOB JIESITEIBHOCTH;

NpHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLIMOKH;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3HUIIMH JPYTOro YEIOBEKa.



NPEAMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynbrathl ocBoeHUs nporpammbl COO no Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOUAIOT creuupuueckue g ydeOHoro mnpeamera «buonorus» HaydHble
3HAHUS, YMEHHSI U CIIOCOOBI IEHCTBUN IO OCBOCHUIO, HHTEPIIPETALIMH U TPEOOPA30BAHUIO
3HAHUM, BUJBI JIEATEIBHOCTH MO IOJY4YEHHIO HOBOI'O 3HAaHUS M IIPUMEHECHMIO 3HAHUU B
Pa3ITUYHBIX YUYEOHBIX CUTYAIIUAX, @ TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX
¢ Ouosorueii. B nporpamme npeaMeTHbIE pe3yabTaThl IPEACTABIECHBI 110 F0/1aM 00 y4EHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeameta «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHI O MECTE U POJIU OUOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI
MUpa W HAyYHOTO MHPOBO33PEHUS, O BKJIAQJ€ POCCHUUCKUX M 3apyOEKHBIX Y4EHBIX-
OMOJIOrOB B pa3BUTHE OUOJIOTHH, (DYHKIIMOHATBHOW IPaMOTHOCTH YeJIOBEKA JIJIsl peLICHUS
JKU3HEHHBIX 3a7ad4;

YMEHHE pPaCKpbIBaTh COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHUM: KU3Hb,
KJIETKA, OpraHu3M, MeTa0oIn3M (0OOMEH BEUIECTB U IMPEBpallleHUe dHEPTUr), TOMeocTa3
(camoperynsiuus), ypOBHEBasi OpraHu3alMsl MUBbIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penpoaykuus), HaCJIEACTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3JaraTb  OHOJOTMYEeCKWe Teopuu  (KJIeTo4yHas, XpPOMOCOMHAs,
MyTallMOHHAs, IIEHTPaJIbHAs IOTMa MOJICKYsipHOU Ouosorun), 3akonsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 LIEHTpaXx MHOrooOpa3us M MPOUCXOKICHHS
KyJabTypHbIX pacTteHuid H. WM. BaBwioBa), ompenensiTe TpaHUIBI UX MPUMEHHUMOCTH K
YKUBBIM CHCTEMAM;

YMEHHUE BIJIAJIETh METOJaMU Hay4yHOrO IO3HAHMsS B OWOJIOTWU: HAONIOJCHHE U
ONMCAHME JKHUBBIX CHUCTEM, IIPOLECCOB U SABJICHUN, OpraHu3alusg UM NPOBEICHUE
OMOJIOTMYECKOTO0 HKCIMEPUMEHTA, BBIJIBUKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXIy HCCICAYEeMBbIMH BEIUYMHAMH, OOBSCHEHHE TIONYYEHHBIX PEe3yJIbTaTOB,
MCIOJIb30BAHHBIX HAyUYHBIX MOHSATUN, TEOpUH M 3aKOHOB, YMEHHUE JelaTh BBIBOJbI Ha
OCHOBAHHH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKA BHUPYCOB, KIETOK ITPOKApUOT U
9YKapHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIleCTB U TMpEeBpalleHUs PHEPruH B KIeTKe, (POTOCHHTE3a, MIACTUYECKOTO U
PHEPreTUYECKOro OOMEHa, XEeMOCHMHTe3a, MHUTO3a, MeHo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHS], UHJIMBUIYaJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOTeHE3);

YMEHHE TPUMEHITh MOJyYeHHbIE 3HAHUA M1 OOBIACHEHHS OMOJIOTHYECKHX
IIPOLIECCOB U SIBJIICHUH, AJI IPUHATHUS PAKTUUYECKUX PEIICHUI B IOBCEAHEBHOM XKU3HU C
nenpio odecnedeHus: 0€30MacCHOCTH CBOETO 3J0POBbS M 37I0POBbsI OKPYKAIOIINX JTIOJIEH,
cOoOJIOJIEHUST HOPM TpaMOTHOTO TOBEJEHUS B OKpYXKaromlel MNpupogHon cpene,
NOHMMAaHHE HEOOXOAMMOCTH HCIOJIBb30BAHMS JTIOCTHKEHUH COBPEMEHHOW OHMOJOTMU U
OMOTEXHOIOTUH AJIsl PAllMOHATIBHOTO MPUPOOTIOIB30BAHUS;



YMEHHE peuiaTh 3JIEMEHTapHbIE T€HETHYECKHUEe 3a/ayd Ha MOHO- U JUTMOPUTHOE
CKpelIMBaHUe, CLEIJICHHOE HAacJelIOBAaHUE, COCTABISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS JJIs MPe/ICKa3aHus HACJIEIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOIHITH JIa0OpaTOPHbIE U MpaKTUYecKue paboThl, COOII0IATh IPaBUIIa
pu paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTHYECKH  OICHMBAaTh M  HMHTEPIPETUPOBATH  HHQPOPMAIUIO
OMOJIOTUUECKOTO COJIEpaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUSA U3 Pa3THUYHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOW HMH(OpPMAIMU, HAYYHO-TIOMYJSIPHBIE MAaTEpHAIbI),
ATUYECKHUE  AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHMM B  OMOJIOTUM, MEAUIIUHE,
OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS, 0000IIas
OMOJIOTHYECKYI0 MH(POPMAIIUI0O U3 HECKOJIbKMX HCTOYHUKOB, I'PAMOTHO HCIIOJIH30BaTh
NOHATUMHBIN annapat OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» ¢ 11 knacce
JTOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUK O MECTE U POJIM OUOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAyUYHOW KapTHUHBI
MUpa W HAyYHOTO MHPOBO33PEHUS, O BKJIAQJ€ POCCHUUCKUX M 3apyOEKHBIX Y4EHBIX-
OHMOJIOTOB B pa3BUTHE OMOOTHH, () YHKIIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS
JKU3HEHHBIX 3a7ad4;

YMEHHE pPacKpbhIBaTh COJACpP)KaHHE OWOJOTUYECKHX TEPMUHOB W TIOHSATUMN: BH/I,
NOMYJSIIUS, TEeHOMOHMA, HBONIONUS, JABWXKYIIHME CHIbI  (QakTopbl) 9SBOJIOINH,
MPUCTIOCOOJIEHHOCTh ~ OPTaHU3MOB, BHJA000pa30BaHUE, JKOJOTHYECKHE  (DAKTOPHI,
HKOCUCTEMA, MPOJYIEHThI, KOHCYMEHTbI, PEAYyLIEHThl, L€NU MUTAHUS, SKOJOTrhYecKas
nupamuia, OuoreoreHos3, ouocdepa;

yMEHHE Hu3JiaraTh Ouoyiormueckne Teopuu (dBomtonnoHHas teopus Y. JlapBuHa,
CHUHTETHUYECKasi TEOPHS DBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOIBIIIEBOTO CXOACTBA
K. M. Bapa, uepenoBanus riaBHbIX HampasieHud u mytei ssomonuu A. H. CeBepiona,
yueHust o 6uocdepe B. . Bepnanckoro), onpenensiTe rpaHUIlbl UX MPUMEHHUMOCTH K
YKUBBIM CUCTEMaM;

yMEHHE BIIaJIeTh METOJaMU HAay4dHOTO TO3HAaHHMS B OHWOJIOTHH: HAONIOJCHUE U
OMHMCAHUE JKHUBBIX CHCTEM, IMPOIECCOB M SBIICHWM, OpraHu3alus U TMPOBEJCHUE
OMOJIOTUUECKOTO OSKCIEPUMEHTA, BBIJIBI)KCHHUE THUIIOTE3bl, BBISIBIEHHWE 3aBHCUMOCTH
MEXIY HCCIEAyeMbIMHU BEIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PE3YJIbTATOB,
UCIIOJIb30BAaHHBIX HAYYHBIX TOHSITUH, TEOPUH U 3aKOHOB, YMEHHUE JIeNlaTh BBIBOJABI Ha
OCHOBAHUU TOJTYYEHHBIX Pe3yJbTaTOB;

YMEHHE BBIJICTISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIMI, NPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB, OHOTeOIeHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIIEICTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOTO
ot0opa, BU1000pa30BaHUs, TPUCTIOCOOIEHHOCTU OPraHU3MOB, JEHCTBUS SKOJIOTUYECKUX
(GakTOpOoB Ha OpraHU3MBI, IMEPEHOCAa BEMIECTB W TOTOKAa JHEPTHH B JKOCHCTEMAX,
aHTPOTIOTEHHBIX U3MEHEHUI B SKOCHUCTEMAaX CBOEW MECTHOCTH, KPYrOBOPOTa BEUIECTB U
OMOTeOXMMHUYECKUX ITUKIIOB B Orocdepe;



YMEHUE TPUMEHATh IOJyYEHHbIE 3HAHMUsS I OOBSICHEHUS OHOJOTMYECKHUX
IPOLIECCOB U SIBJICHUM, /Ui IPUHSTHS IPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM JKU3HU C
1eNblo obecnieyeHnsi 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbs OKPY’KAOLIUX JIIOJIEH,
cOOMIO/IEHUs HOPM TPaMOTHOIO TIOBEJCHHUS B OKpYKaloLle NpUpoJHOU cpene,
NOHMMaHNEe HEOOXOIMMOCTH MCIOIB30BAHMS JOCTIKEHII COBPEMEHHON OMOIIOTHUHU ISt
PalMOHAIBHOTO MPUPOAOIOIB30BaAHMS;

YMEHHE pemaTh JJIEMEHTapHble OWOJOTHYECKHE 3aJaud, COCTaBISATh CXEMBI
HepeHoca BEIIECTB U SHEPTUU B SKOCcHUCTeMaX (LIeNH TUTAHUsA);

YMEHHE BBINOJHATD J1a00paTOpHBIE U MpaKTUYeCKue padoThl, COOMI0IaTh MpaBuiia
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHYECKH  OICHWBAaTh W  HHTEPIPETHPOBATh  WHGOPMAIIHIO
OMOJIOTHYECKOTO COJEpKaHMs, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOM HMH(pOpPMAalMK, HAYYHO-TOIMYJSIPHBIE MAaTEpHAIIb),
paccMaTpuBaTh TI00aJIbHBIE HKOJOTHYECKHE MpoOIeMbl COBPEMEHHOCTH, (hopMHUPOBATH
110 OTHOIIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHUs, 00001as
OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIbKMX MCTOYHHUKOB, TPAaMOTHO MCIOJIb30BATH
MOHSATUIHBIN anmapaTt OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bubmuoreka [JOK
1 b 1 1
HOMOTIDL K Hayka https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
4 PazmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
XK 1
> VSHEACHTEIILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYHBOCTD 3 1 5 bubmuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 5 5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnmoreka [IOK
! IBOmOLHORKAs GroNOrHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKkHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnmnorexa LIOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
ara undpposbIie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3yueHusi oOpa3zoBaTe/ibHbIe
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTiueckas paborta Ne 1 bubmmoreka [JOK
2 1 0.5
«/cnonp30BaHuEe pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY
3 buonoruueckne cucTeMsl, TPOLECCH U UX 1 bubmmoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMHUuecKkui coctaB KjIeTku. Bona u 1 bubmuoreka [{OK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
5 b . 1
e, COCTaB 1 CTPOCHHE GenKoB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «M3ydyeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
v ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaasbl)»
bubnunorexa LIOK
7 . 1
Yo, Jiammer https://m.eds00.ru/863e6870
bu6nunorexa LIOK
8 H .ATD 1
YIJICHHOBRIC KHCIOTR https://m.edsoo.ru/863e6d5c
9 HcTopust u MeToAbl U3y4eHUs KIETKU. 1 bubmuoteka [IOK

Knerounas teopus

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KiteTka xak 11e;1ocTHas JKUBasg cUcTEMa

CTpoeHue 2yKapuoOTHYECKOM KIIETKH.
JlaGopaTtopHnas pabota Ne 2 «3yuenue

bubnunoreka LIOK

11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB 1 OAKTEPHid 1O MUKPOCKOTIOM Ha https://m.eds00.ru/863e716c
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bub6nmoreka [IOK
12 OOMenH BemeCTs wi MeTabom3M https://m.eds00.ru/863e766¢
bubmuoreka [IOK
13 PorocuTes. XeMocHHTe3 https://m.eds00.ru/863e7c98
bubnunoreka LIOK
14 i
Ouepremieckuii oomen https://m.edsoo.ru/863e7aae
JKM3HEHHBIN UUKI KIETKH. JeTleHne KIeTKu.
Muros. JlabopaTopnas padota Ne 3
15 «HaOmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmmorexa [JOK
' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MaTtpuaHOro bubnnorexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubnmorexa LIOK
17 Tpancnupa — Guocumtes benka https://m.edso00.ru/863e796e
bu6nmorexa LIOK
1 H —
8 EKJICTOYHBIC (DOPMBI JKU3HH — BHPYCHI https://m.edsoo.ru/863¢7540
but6mmorexa [IOK
19 @opMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bubnunorexa LIOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
21 OOGpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK. 05 bubnmnorexa [JOK

OmnonorBopenue. Jlaboparoprast pabora No

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

4 «3yuenue cTpoeHUs MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»

22 NHauBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LIOK

https://m.eds00.ru/863e8436

93 ['eneTka — Hayka 0 HaCJIEACTBEHHOCTH U bubnmnoreka HOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBAHUS IPU3HAKOB. bubmmoreka [JOK
MoHOruOpHUIHOE CKPEITUBAHKE https://m.edso0.ru/863e8878

o5 JurnbpuaHoe ckpenBanue. 3aKoH Bu6moteka [JOK
HE3aBHCUMOI0 HACJIeI0BaHUs PU3HAKOB https://m.eds00.ru/863e89a4
CuerneHHOE HaclleJJOBaHUE MTPU3HAKOB.

JlaboparopHas padota Ne 5 «M3yuenue
26 pe3yniTaTzB M(FHOFI/I6pI/IZIHOFO Zq 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e8c60
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI
Ha TOTOBBIX MUKPOIpPENapaTax»

97 ['eneruka nona. HacnegoBanue mpu3HaKkos, bubmuoteka [IOK
CIIEIUICHHEIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
u3MeH4nBOCTh. JlaboparopHas padora Ne 6.

08 N3yuenne MoiupuKamOHHON 05 bubmuoreka [IOK
U3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHallMOHHOTO psifia U BapHallHOHHOM
KpHBOW»

HacnencreenHas M3MEHYMBOCTb.

29 JlaGopatopHas paborta Ne 7. «AHanu3 05 bubnuoreka [IOK
MyTalui y Jpo30(uisl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenaparax»

30 I'eneTuka yenoseka bubmmorexa [JOK

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBHelit ypok. O600IICHHE 110 TEME

31 «HacnencTBeHHOCTh U U3MEHUYUBOCTD 1
OpTraHU3MOBY
bub6nmoreka [IOK
32 Ceneiuns kak Hayka i mpoece 1 https://m.edsof)l. ru/863e9214
33 MeTobl U JOCTUKEHHUS CENEKLIMU PACTEHUIA 1 bubnmnoreka HOK
1 )KMBOTHBIX https://m.eds00.ru/863e9214
34 buortexHonOrNsA Kak oTpacis NpoU3BOICTBA 1 bubamorexa LIOK
https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edsog)_.[ ru/863e9cle
[Tonmynsnus kak 3neMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynpTaThl 3BONIOLNN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3eme 1o 3pam bubmmoreka [JOK
U IIepro1aM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubmuoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «BOo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJoTHs Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OMOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 SKOCUCTEMBI. DKOJIOTUYECKHUE bubmuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buosnorus 10-11. Cyxopykosa JI.H Kyumenko B.C.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

https://uchi.ru/teachers/lk/main

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «kEnrHOE OKHO JI0CTYIa K 00pa30BaTEIbHBIM PECYPCAM»-
http://windows.edu/ru

2. «Enqunas kosekius nudpoBhIX 00pa3oBaTeIbHBIX pecypcoBy - http://school-
collektion.edu/ru

3. «DenepanbHbIi HEHTP UHHOPMAITMOHHBIX 00Pa30BaATEIBHBIX PECYPCOBY -
http://fcior.edu.ru, http://eor.edu.ru
https://education.apkpro.ru/?ysclid=Im0Owaihk99210280530

http://biologylib.ru/catalog/

https://allbest.ru/biolog.htm

http://www.ebio.ru/index-1.html

http://www.virtulab.net

https://interneturok.ru/



http://biologylib.ru/catalog/
https://allbest.ru/biolog.htm
http://www.ebio.ru/index-1.html
http://www.virtulab.net/
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Finterneturok.ru%2F&cc_key=
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